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[0012] However, generally, since an output voltage of a solar cell is as low as 
0.5 volt or so, cells must be connected in series to boost a voltage in order to 
charge a secondary battery. In particular, for solar cells of crystalline type 

10 which can not be stacked, serialization of the cells is an inevitable problem. 
The serialization also causes an electrical problem. When a solar cell is 
shaded at some proportion, effect equivalent to when a whole solar cell module 
is shaded corresponding to the some proportion occurs, which results in 
significant reduction in output. Assuming that one solar cell in a solar cell 

15 module constituted by connecting 36 solar cells in series is shaded at 10% 
thereof, the shading is equivalent to that an area of the whole module is 
shaded at 1 0%. Thus, the solar cells connected in series are vulnerable to 
shadow. In order to avoid such a phenomenon, a bypass diode must be 
inserted in parallel with a solar cell. In order to improve reliability of a solar 

20 cell module, a firm connecting aspect must be taken. Further, it is necessary 
to provide a clearance for wiring or a clearance for insulation between cells in 
order to achieve serialization, which results in reduction of efficiency in the 
solar cell module. Since individual cells are defined in shape, the solar cell 
module is also inevitably restrained in shape, which reduces chances for 

25 design ingenuity. 
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[0013] Thus, there is such a problem that conventional serialization of solar 
cells used for this kind of appliance devices requires a bypass diode and firm 
connection, and flexibility in shape is low. 

[0014] Regarding an amorphous solar cell, a technique called "tandem" where 
5 a solar cell is stacked on another solar cell can be applied and has been put 
into practical use. Even with this, however, stacking is limited to three at most, 
and an output voltage of the stacked cells is 2 volts or less at most. Therefore, 
when a secondary battery is charged, it is often necessary to serialize 
amorphous solar cells like the crystalline solar cells. 
10 [0015] 

[Problem to be solved by the Invention] The present invention has been 
achieved in order to solve the above problems, and it is an object of the 
present invention to provide a device using a solar cell, such as a radio 
communication device or a still image shooting device, which uses a solar cell 
15 which is not connected serially as a power source and uses a charger with high 
impact resistance and high vibration resistance which can charge a secondary 
battery with a high electromotive force and a solar cell as a power source for 
charging. 

[0016] Another object of the present invention is to provide a solar cell module 
20 that can charge a secondary battery in a small-sized electronic device through 
only direct connection therewith, keeps the secondary battery in a full charged 
state easily, and has a charging function integrally therewith. Further, an 
object of the present invention is also to provide a solar cell module that is light 
and flexible, is not broken even if it is handled roughly in daily activities, and 
25 has robustness to partial shading and an over-charge preventing function. 
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[0017] 

[Means for solving the Problem] A first aspect of the present invention 
provides a charger with a belt shape including a solar cell which is not 
connected serially and a boosting circuit, wherein the solar cell has a flexible 
5 base plate, and is formed in a character shape and arranged on a shoulder pad 
portion of the belt shape; and the charger can boost an output voltage from the 
solar cell to feed the boosted output voltage to a secondary battery and the 
charger is attachable to/detachable from a device having the secondary 
battery. 

10 [001 8] A second aspect of the present invention provides a device using a 
solar cell including: a charging circuit provided with a solar cell that is not 
connected serially, and has a flexible base plate and is formed in a character 
shape, and a boosting circuit that has an IC-compatible DC/DC converter 
having a function of boosting an input voltage; and a secondary battery 

1 5 connected to the solar cell via the boosting circuit. 

[0019] A third aspect of the present invention provides a solar cell module 
including a solar cell that has a flexible base plate and is formed in a character 
shape, and a boosting circuit having an IC-compatible DC/DC converter that 
boosts an output voltage from the solar cell, wherein the boosting circuit is 

20 integrally attached on a portion of a surface of the solar cell. 
[0020] 

[Operation] An operation of the present invention will be explained together 
with its detailed configuration with reference to Fig. 1. 
[0021] An electromotive force occurs when lights are incident on a solar cell 
25 101. As the solar cell, there are ones obtained by using crystalline silicon, 
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polycrystalline silicon, amorphous silicon, or compound semiconductor in 
photoelectric conversion semiconductor layer. In this invention, an optical 
solar cell is of a tandem type where two or more photoelectric conversion 
semiconductor layers formed from amorphous silicon are stacked on a thin 

5 flexible electrically conductive base plate as shown in Fig. 2. As shown in Fig. 
7, Fig. 8, and Fig. 11, the solar cell is arranged on a shoulder pad portion 
formed on a flexible base plate, an output voltage from the solar cell can be 
boosted to be fed to the secondary battery, and it is preferable that the solar 
cell is formed in a belt shape attachable to/detachable from the shoulder pad 

10 portion. The solar cell has a high optimal operation output voltage such as 
1 .2 volts or more as a single element and is excellent in conversion efficiency. 
[0022] Since the base plate is a flexible electrically conductive thin plate, it 
can be cut freely, so that solar cells with a high design performance including 
various sizes, large to small, can be manufactured. Since the solar cell has a 

15 very high bending or impact resistance, it is suitable for use in a charger or a 
portable device that is often handled relatively roughly. When the solar cell is 
detachable from a device, a device can be used in a state that only the solar 
cell is put on a sunshiny place, which is convenient. 
[0023] A solar cell suitable for the present invention can be generally 

20 manufactured in the following steps. 

[0024] At least two amorphous silicon layers with PIN junction are formed on 
an electrically conductive base plate, such as a stainless steel thin plate, 
having a clean and smooth surface by utilizing piasma chemical vapor 
deposition (CVD) of silane gas or the like. Further, a transparent electrically 

25 conductive film made of tin oxide, indium oxide, or the like is deposited or 
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i formed on the amorphous silicon layers by a spraying process or the like. A 

collecting metal electrode is formed by screen-printing electrically conductive 
ink or depositing metal. Finally, a solar cell can be obtained by sealing the 
member thus formed with light-transmissible weather-resistant resin such as 
5 ethylene-vinyl acetate copolymer. Since such a solar cell can be continuously 
manufactured by a so-called roll-to-roll system, a very high productivity can be 
achieved, so that large reduction in cost can be expected in the future. A 
large area solar cell can be made easily and an additional work such as cutting 
work can be conducted. 

10 

[Brief Description of the Drawings] 

[Figs. 1] Figs. 1A, 1B, and 1C depict a charger and a device using a 

solar cell. 



15 [Description of Signs] 

101, 2101 Solar cell 
102 Boosting circuit 

103, 2103 Secondary battery 
104, 2104 Load 
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